Identification of the oxidative and conjugative enzymes involved in the biotransformation of brivanib.
Brivanib alaninate, the L-alanine ester prodrug of brivanib, is currently being developed as an anticancer agent. In humans, brivanib alaninate is rapidly hydrolyzed to brivanib. Prominent biotransformation pathways of brivanib included oxidation and direct sulfate conjugation. A series of in vitro studies were conducted to identify the human esterases involved in the prodrug hydrolysis and to identify the primary human cytochrome P450 and sulfotransferase (SULT) enzymes involved in the metabolism of brivanib. Brivanib alaninate was efficiently converted to brivanib in the presence of either human carboxylesterase 1 or carboxylesterase 2. Because esterases are ubiquitous, it is likely that multiple esterases are involved in the hydrolysis. Oxidation of brivanib in human liver microsomes (HLM) primarily formed a hydroxylated metabolite (M7). Incubation of brivanib with human cDNA-expressed P450 enzymes and with HLM in the presence of selective chemical inhibitors and monoclonal P450 antibodies demonstrated that CYP1A2 and CYP3A4 were the major contributors for the formation of M7. Direct sulfation of brivanib was catalyzed by multiple SULT enzymes, including SULT1A1, SULT1B1, SULT2A1, SULT1A3, and SULT1E1. Because the primary in vitro oxidative metabolite (M7) was not detected in humans after oral doses of brivanib alaninate, further metabolism studies of M7 in HLM and human liver cytosol were performed. The data demonstrated that M7 was metabolized to the prominent metabolites observed in humans. Overall, multiple enzymes are involved in the metabolism of brivanib, suggesting a low potential for drug-drug interactions either through polymorphism or through inhibition of a particular drug-metabolizing enzyme.